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ffi££Ktt. fufBffiiirWcM«ffi&^L*fei»[i] 
^iaKKJBR-r* i fc £ i K) . mtm-^^y Tit-it LX 

Mo 

?am;fc(t-g.iafflcoi¥fti:b*^2 0-9 5mm.%t^6 

^aJK*fitfc{t4Hfflso#ftJt^* s 2 0-9 5fiM%k 

[11*114] mim&OTH. Pb, SnMAu 
frp> Sims 1 2 «BLh £ ±JK# t "t $ Ate «t 

[ff*Il5] mrie^ii. PbtSni:^<tt 
-7J£^rftT-'8 Ofii%JjJLL^W^S ^T&Sff*3f 

T 8 0 aM%£Lh** U ^PbtSnt OT-^-ff-Mt 
StTS S n«^fJ:tW2 0—4 0MR%k Ztlfzi>(D 

*n i ^m<m^y~rm mmm.. 
[itsii 8] mnm&tyya. msRMim&mx 

* mm, 7 imcom^ *>y°n $ khs« . 

[ff*i!9] MRfc, f^^Bfcliafcfil 


0 tigltlHjt&iafficoffivv^ad^^SiB-^SiSi: 

[ft*Ji i o ] fuias-^^>Tii. Mias^sgpo 

imsmi i ] im&&mii. mm^MMimm 

1 x ±-r & mmcn 3 *> , fffiAsraaep t <^»iB!£«fcffi 

•cffMSfx^twf h&mim. i o=Eti«®^^>7"# 

[ tmm 1 2 ] iffittr^fitffiii Sn2r50-80S 

1 1 co^-rtiMzim^^yrmmm^m. 
imcm 1 3 ] mmm^mmt. s n^^i^^^ 

SSP^Pb^±*fc«^^TV^|f*^l 2ia«S<73® 

[ff*3ll4] fulE^JS^ti, Pb, CuMAg 

C0&m®.TT*fo&m$im8%:^L 1 3 0V^tl*HclE® 

[^oPM^rljiBB] 
[0001] 

^-thm&mazmth. 

[0002] 

fe<7)&-$umztimt&zbtzj: n^m^yy^itvx 

&ms>tix^&. ttz, mmmsz+'yTzmmLtzM 
mMS&mm kTvyhmmi m ) t 

bb^>t^ jfml, zfLizw y hmm^mi^^h^x 
mmizmm-t&zkizj: ^m-^-t^^^^Kxa 

0 , i<0ia**K(4#-;^UyT«TU>f ( B G A ) 

yyemttthx* ^-mtMM (sn-38. 1 
ss%p b ) xii^tviz^mfcco^mmmztix^ 

[0003] 
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mm, &3>¥m<vm£. mi 8 3°o &t>2 
o—4o o ciss« i ^as-cif ft . <r , 

mt LTAxrtiWS - 1 i 0 . ±i*co «fc 3 
>y°cr>Mfi$:ffi±-tZ> Zbh fffotLX V * ft . L^L^f^ 

fMnSfcLT-^-X h £}£M£-t!:ft i £ i 0 /I'fc — 

^Iimt*15ffi^4Hc^S fc ft {5 £\ #-/UDfg 
»#ffl»=3r ft A-^H£HT«/Jn3 tsu *yy<rmHL 

[0004] *w%<7mm$. jg-smz^yTcomtitf 

fto 

[0005] 

miliar ffi&w&m 1 os^^ta- s 

ffi&MJi:, lit *<G#^teK«S:hA*ft«tf> 

^titzmisi&mzttim-h £ b lz J; K> . S^A>7&/r 
t "C ffESSte-fc # S ft i fc j&^PJgSfu -e^fi^ 

; ^Ttf, jjafr&aKtti v >Tawj«taii lt jaw 

#S^£»£L;fc:K!tt*JffljW-£ tot LTfftSS 
[0006] £is, iiTi^aiMlfflRfcli, 

£ t o«^-fflc7)aao^BB^ N'y r ( ; b g 

a) -hi^mr. fcftv^aa^#EB^>T^*-f-ft 

®;xi±mmzmm-t& z t ft . mvtvsmw- 

>b LTli, ^R<fEH^ff^#*^IE?iJ-rftffi«^W 

^ «X(4=P*K tiWI-*- ft mab&apf <x ft . 
[0007] JJE«J&aBS&29gfc:t5V>Tl±, 

iz^xm^yy^m^izmm Lxtmz£.t . * 


mmm^mzmym-thzbfci. <ommb 
mm^ikbt>m&<yy : tjrLxm^£ti& zbb% 

ft. Ste^rii. Sf^iBlJEfctS^TWKaif^ 

t Hfflgfrfr t jW£i< L^«ffi^ffM-T ft i b 
&&*m$:m^t:^yy°cD3: dtz^mmizx Oil 

[0008] %coi. 5 ^A'yrii, Sf^iMEfciiJV^ 

TBfafcafflfc*9«fUfc«ii (jar. mm^mmb 
*s*2 0-9 5&m%k&i>&&iz£ ^omm-hzbtf 

tz^TM&mmti^m b^6cox\ mm^xb mi 

fto 

[0009] ±3£c7)i te^ttjv^-cai 

ft . M^«S'»^rB#^*3V^T^>T^#:^Mffi^^-9TV^ 
^^">'r^**|ft■f-ft^a6^073i±ili:^i:'* 
b *ft fcft , Jb-fd^^^ffffl Lfcfcirc 

if tiT L * a i t ^ ft . LfrLKt&b. JiMffif&co; < 

•3t^4»^4, A-yr^SMLT^LJ: 3 t-Tfti: 
7BIHB*^*l8flBiS»J^-* i i: *> fo *) , *<n%-%\± 

^m^^tz^z\tm^^mW'&mb %h <r 

[ooio] 3rtj, ft^r^>T^liBStt-ft^(±. Sf^- 
iWt:tJ»t4E9fa«o*FfiEtt** t 2 0Mfi%*StC5rft t 

±^m* i +^i«)5)c§^<^ft*^fcft 0 11 

ft<n&&i&¥W9 5a»%^ffli.ft t^Srffiffl-Tft ti« 
^S^FJ^ffMT-^ =5: < «r*»^&** ft . -trtJL 

0 — 7 0nM%b%:& tcO^ffiffl-Tft^Uvv 

[ooii] ±i*coi ^Ji 

iliCMU iix*^co^l!M^iaglSl±^SDlS 
•f-ftifctiO. ^-Xbt-^^^ft-^Afb^S^^^- 
i<H tt#tttdglK $ -tirT -*1L ft , v « ft y 
bfetcj; 0 JFM-Tft i t ft . — ^T. 

?m<om.mzwmz%i^ ■ wmt&z tizx vs^zm 
ml. z &iz%^£*mm%^LmiMi!T.iz£*)pm 
commzfi>LmLX7°]/7*-M.zft r ). ^/i/7t- 
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[ o o 1 2 ] mntm3<7)i%^^yy°mmmmM 

2 0 "Cvxm.mzte x^XW®tWMt W&ftLfzWm: 
7FMU j^»ilie«fc*Jtt4llffl^«f : ftifc** 1 2 o- 
9 5 M%fc ± Olf^S^xS <r fc Sr^Stfc-r 
S 0 i-$:*>^ RSISaHK<0»&^^7'Ji, ft B B B ¥H* 

co; ^rttt & ^*«*Koffi^a < mm £ *i 

T#it2 0 0 — 2 2 OT^SJKiStfcV^T^SK 

siffl^ffittt*^ 20-95 m.m.% ttch mm^mm 

mmz& t ^xm-&%mtffThtitz%r& c , ttr^if ^<ii 
2 £>ibbi£& fc n«t . y&mtiti *) -r s b 5 7vp 
i t * < , fc «Bt&*f frStettm* 
ffM-r s i fc & . sm-wu* , ^hWh^^v 
r^-r^mm^s^iM^^i^^t t mm lx 

[0013] Ja±«tt3Ut^A>7(l ftffcfKj 
t(4Pb, Sn&tfAuj&»6«lf*lS iaX(i2«JJLh 
S^jS^k^i-^AtJ: Ofll^S i fc & ( I** 

mm, Pb-sn^ea^*5v^isn-Pb^Ba 

4;tjJ*t#4 (M#J95) . =Sr*S, 2 0 0-2 2 0^ 
cofflK«s^v>T^< fc i . E3fflwflEflEH*fi*2 0- 
9 5fiS%, Mi L<(44 0-7 Ofi*%fc£*fflSBS 

<7>m^>syy°cr>WKt LT if jBfctiOTt h Z fc 

&. £fc. Pb-SnS^K'li, Au-T1M 

[0014] m-s^yy*. wi.tr p bts nt« 

PbtS n fc0^tt*k:2tt& S n (?)•#• WJt*^' 2 0 — 
4 Ofi»% h-t-l.it T\ 2 0 0-2 2 O'CCOjflJKtSt 

7rtmh.*m±L^Bktt^tiMiimt& - fc # 

tC^rSfc, JJ3I|IMfcfctt*^<9#aEiWW9 5S 
*%£iBi.. 3»fc4 0ft»%*jHiSi:Bffl«#ftlfc* 
#2 0S*96*»fc2:4£i:(=o2r!&JS. Srfc, Hfflco 


SPflEtWfc, i OS* U«lffC»44 0-7 Ott% 
fcfHW-4fc*>teti, S n«7)^Jt** 28-3311 

ffijjg fc LT fi , s n cois^&mtr- 2 o — 4 o nm%X'fo 

h P b - S n^7C-£&£ ffiffl-TS i fc t/T£ h . 

[0015] act, i^Ayni Hiffi^js^sasf: . 
s t lt fSR!c-r s £ t s ( mm. 

7) . 

[0016] ^^*>, ±i&«J«tf)EiSfflKfcfcvvc 

?§Mra^?affi^tev ^KffijBjS^Rffi fctcioTUBSSn 
Xti 0 , S^flJKt'av^Tv«ffi^JS#«gP^'4>^< 1 1 

vaj^tcfc v ^tiffl^t Effigy t jwa^ta^- Lfc* 

[0017] attWfcti, ffi^S>7°{±. HffiffMAW 

cofe-^jRgufc ^^-sa^-w^tJ; vmettt - fc ^ 
T'Ss (1**118) . w*3H9«ge*i»±. a 

iCfc . ^^ff^rffl^IEB§^aaffl^S^^>rt $■ 

X 0 ^^itffl4&fflSwffiv^«*^^l>^A«gPfc * 
[0018] 15iJi.{fM^2£OlB^MRtfe{tS«-^A 

yr<3*£\ Ayr^«^-r-i.^tfow^fc lt. s^- 

jr#* *■ m^-r 4 i&Etffc -5 *s . urn®, iz x tua . 
^&mm*iz%mco±mw. z i L &<ftWt Ltzm-smmt * 

tfmcomitritttbmm&Mzmfcx^ hn&&h&. £ 
fc, ^mn^-t^^mut^^M-^ • ^L^^fc 
M^mizmmL. ^ttim^xm^yr^mm-tL 
uxx^h. mm^Mco^—^mM^yycoio^: 

[0019]^rfc, ±IEfl!(£KiJV^T{±. Aa^i^O^- 
'Jf%:< fc tfS^S^. ^J^«'2 0 0—2 2 0*C 
(^JHflEWttiV^T, Hffl<OflR£tt*3&*2 0-9 5Sft 
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^y^m:2 0 — 9 5M%, 14L<li;40-70 
[0020] _hj*t0 i 5 &«-£WW£ffl^^'>-r(±, 

t o o 2 i ] ±i£eoi: ^l^ffl^ffl^tA'yrjf 

[0022] ifc, jjf^^m, te-£&B8ffOj&8>0 
Tfll«-r4ii:* J T&* (MRRJHlO) . ZtitzX*)* 

T^j&Ssfifcfccofc-tfN&ifcj&^&s (msn i i ) . 

[00 2 3] IS-^-^RSPii. ^iaSti>^T3S^*HC 

fc^"H4L<. IftWtiiSn^5 0-8 0ll%tf 
i-i-^AK i 0»JS^-4 - 1 S ( IfjRil 12). 

t±*t=«inw4 - 1 < mem 1 3 ) . «t g 

WKti. ^ffifS^lTtS S n - P b ~7C&& ( S n- 
38. ltl%Pb : VVb»0>&3y&¥H> * 
tifcittV^B«fiOSn-PbZL76&A (WitfPbMI 


i>'2 0-5 0Ii%) Sfiffl-Tiit^SS. *L 

SEffl t mtoti&t?) «fc v ^trirciftfES^ fc <7) . MU£ P 
b, Cu^.y ; -Agc7)^<i:^ loSr±#:tc«ji!£§n7 i -c 

i axii 2 «ia±»A«fi : F*ttffl^--& ; t wcs h 
<5D«-&, p b ahk^ p b ^wjt** 1 9 o mm.% &. 

IX'hh P b - S n ZJt<&& (1^^1.^11*^69 ) CO 

ftUliCuX(±Cu ££t£F S- ffiffl-f 5 -r i: 

4. 4fc, Pb, CuSlVAgW^^c7)2«iy.±Sr#W 

rS-^^tt^Sffiffl-*-* i i;* s T$ , WitfA g - C 

14. -r^.TSr|Bl-^W«T''«jS;LTt). hhvAiMV^ 

m%&i><D*2 mxtm& Lxmm Lxi>\ ^ wrt ± 

[0024] 

f - v rat J: ots^t^ ^i6^f^^>r#^ mm 

«&WtJ:r>TRit4. HI (a) tSrfiafc:. & 
^M<7)S« 1 0 3±tg^vS>T 1 s&«mR, Mz-lffe? 

mzmmztit:ffii&z&t& tots, o , m i ( b > t 
rmm 5 1 7t^wi s c u wspie^ 9 

[0025] a*;, isif*«»«^at(s, c uisKi 

3 ^mcOiS«ft|N i — P^ 'y^r S 1 3 fc*iJ0 . l^mCO 
temftl A u * >y S 1 5 t alft'M § fL/^Tta 
»«tt^°-y H (JST, JWc^-y h'ifirT^) 1 7^'ffM 
Sfttfc *} , H 1 7±Ci^A>7 1 j6«1»$ 

^^fll^t J: 0 y/^-l^^'x M19 

[0026]f^A*y71|i 2 0 0 — 2 2 O'CW^JK 
isS(cfcV^T^< i: 4> . BBfflfOSPfctWW* 2 0-951 
M%, 34 L<«4 0— 7 0fi»%t*4Ha9tflPtiaB 
^WtJM, WitTP btS nfcW5Kfr£-&fp-C8 

o a*%jii±** t . Pbtsni wMt*t*rr4 s 

n<7)Mtt** i 2 0-4 0li%, ML<li28-3 

3*A%T&&-^Tfft£§*r<:i^. jar, Pb-s 
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[0027] Pb-S nZj£&&0yiim$>i>W3Mt3fltZ 

ft o ^x iiffiM£fftf>#ttii . a 2 t^-r p b 

- S n &ffitfMR£&3\->Ximt& t tfiTS h . 
Pb-S nifili, PbMSn vmfiW BtHSRS^ 
Bg;§^^ftMW^^ B B B Sftffi0^^L. &jyaK (»1 
8 3*C)TO. Pb«e9et-|Hi8tt <&T. afflHU 
•5 ) S ncOHMSti 1 9 . 5fi*%, Ht<S 

awn/a-wmi* out. /3mti>^o ) wttr&Pb 

VWSm* 2 . 5 Si% . ft AfflJfcfci 3 8. 1 Si% P 
b Xh h . — W* flfM, S^Af: UPb-401 
M%S n£>Z7c£A£fflV*jfc*£\ PbtStit $r|gffl 

&w±^< l zmw^xm-com.mL$:ffim-&„ 

"CZ.tl&&mt& b. H3 ( a ) tC^-T i 0 P bfU 

1 fc P bflOHffiSSQl b^ME b (cI*nfc»iHiB 
[0028] ^T^aic=0jttf(C#^ll3 ( b ) t^-fJ: 

5 1 , a fficoaaj *> * v am lt ^ « 

JWIi, ttJBELhfctiVvt, V\b»9>S^fftf5i£BI (leve 
r rule) K «fc "3«WPmt=Jtajf 4 £ 1 J& S T*§ h . W*. 
If , fflJt^' P b - 4 0 S n "CS> "9 iBJK# 2 1 0 °C 

xfohni$t,±^ ^ffi0(fwasw±o2 i o*cca££)i 

£A3. ?B*afcLli:0>3^i*A4fc-$-4. ffi^M 
i«P b - 4 0fiS%S n^fflj££^f-^£M-?T?SJK 
WcTO&IISgV^IK iS^HJ:tf03c*SrA5i:-r 
4. <I0>»S\ «#A3A5(0^3£ 11, K#A5A40 
H££ 1 2iW, MfflLWMt£M<± { 1 ( 1 1 

+ 12) } x i o o im.m.%) , mm (am «#£Jt 
mt \ 12+ ( 1 1+ 12) } xi o o (sm%) b% 

-r * teff v ^fiewRfflK l 1 1 mmmQuzr^xmt 

[0 0 29] %LX, 03 (c) iZ^mz, 

l x mm l 4* t=»a u^ta i h^m* l 

t±-€-c?5lM6s<Z)ffiKfc:fia*S*ife*ailk *S .fit, 
B B B KJ£^ i 0 affii: /8fflfc#|S|i$£Aaj LT«fias6*5rr 
(tftaffitf>«0Sn<0BfflSPRI41 9. 5lf%i*l^ 


Waffle*. ft B B a«llIt-§afflt /Sfflfc^SHI, 
=HhH+tf> a ffl fc /S ffl<D#M£ . ^ff<9i£Hlfc J 0 ft* L 

m . — 7f. SnWttl^ TI3KfltCjfiV^2 0fift% 
H2<0«aiH36»fe«>Ba6*«a:J: o 

ft B B B ^stT-t±*o?«fflL^«ffit t-cMH-r 

[00 30 ] i 3 ^««^^T'«RS§n 

fc^<y71ll, Mi.{fyCOi d F 1 7 

(HI ) ifcJgJjW-ftitsfi^**. M^^ffi^- 

d , m«maimmmK(^AiB«fcjitr-f-4. ^ 

=r-A^{^!?L. ifL^vHl 7_h£»atr4. i<?5 
y°\s7 *~j±cr>{imRW^-y ¥ l 7±^ii(i, Mi 
{S"H4 (C^^Sffi4 9 SrfflV mHWWtff 3 i 

[00 3 1 ] ^crmWA 9lt. TfE^SfrSrHx.T«(S, 

(DTM 5 1 : ffi.mzBf&$ti& kbi>(£. SMm5 0 

co^@^jtB-r & pimz ^ lx ztLznmijmizmM-r 

&MBk<?MttWfflL5 2^1110 3cr)#yt-y K l 7 
©±I5 3 : TI5 1 *CBWI3*i.4«tt(cjg«S*i.-CK 

ffl 5 1 co&mtw mn 5 2 tc«jtEt--g,ffia«mwjf m?i 

®fflx^>f H^S: T^5 1 fc_tM5 3i:£;KK*r|ft|JC 

K^afc UOy'J 6S.Vt°X h -y F 5 7 

^•LT71/-A5 5«S-^§ix-Cfc 0, txFvo.yF 
5 7^v->J y/5 61ZJ: VmtthZkT, 1M5 3& 
TM.5 llzMLXXyj i. 
[00 32 ] ©SSiI#g : fffittBKWfcKlll ■ ff 

jhWflra^rsSfciOflftfiS^ SKI 0 3&ii 
|^3>"<.r5 8±co*^l 03£TS5 lWL, 

>y f 1 7 36*. Mm-t^mmmii5 2i,zim^h^^ix 

±s 5 3 1 TM5 1 fc zisttrnzfr^-famzim ■ m 
u y^"5 9 j: <on$tznx^z> . 

©MWiUD^g : TI5 1 «^«ffM?L5 2 h±M5 3 

wmmmi 52,54 t^^nw 5 0 zmfcm ( *hjs 
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cOiMOn-/t'6 0$-IEIW--g» c &-^6 1 9flfj££;fi 

[0 0 3 3] JJIT, ^S5 0C0#|ftfco^Tia5^fflVs 
TMDi"*-*. 35 (a) (:St75-y?X6 

5 ^MffiftOMS 1 0 3 £ . |5]0 ( b ) &&t£ 0 CT 
151 te»LTffi«Wr*-i. k k fct, TM5 1 oMEtt 

» a?L 5 2 t±a 5 3 tof«w#a?L 5 4k & sv^tHR 

ifLfc-&4«tf5 0*#fii-ffi(M-6. -5" L-T, 
*(V#M"C±M 5 3 * Tffl 5 1 t=St LT ^ =7 A Y § *4 
k . 11121(c) fcijstf- i 3 5 011 SI5 

1,53 »HTWBfiifJmfc:lWrS*t4 i k t J: "3 WBf 
§tiTR^rW7*-A6 6 k&D. RH (d) 

^-ri dt=. m^MjE-r&^y f 1 7±tca«§^i 

-6. iJCWC. ±l5 3tTl5 1 k^fflKl 0 3i^I 
?a:3>^T5 8 (124) £fl*3l*T. 7 

i/7t-A6 6^ii§^ssi o 3 s»aj-r«, k b 

it fc„ <JC«036K 10 3 £TM 5 1 fc*f LTfiMKW> L , 

±153 £110 ( b ) (c^t«mfca»s*4. * l 

[0034] Z(r)£ot,zLT7]s7*— A6 6^ilL 

2 0 0 — 22 0°C^JK*gHT3nMLT U ^u-MJI-t 
S 0 itfUUrO. 7"l/7t-A6 6>!!Sltl0 3f)A".y 

h i iizm&zfixm&ori b%:h<vx*hhtf, % 

liStffcLT^ifcWX i3fctftaH3 (d) {Zm-tXo 

%Mm9Mtz&r>x\'L&b**.z>tL&. tLx. mm 1 

i>m<%Z>b, ■&&*<D/3mbal®btfK 
m Lfii&Ra>0 ffi k a ffi k cofSfBtf fc <0 k Ji.£>;fx£ 

a*. ^ B B B <7)«fflk i*Ltcia»UTfiHK-*/8fflfc«iB, 

* & V *H3«M&BEJ2rFC a ffl + fcflf ffi L 0 ffi k JUHco 

mm ■ mtk-i-&£Ti$&&cr>&gmm—%.b%:&, 

[0035] -f-LT, 0ffl#^£fcHjff LifebS k ftjg 
{£SV'±#£- Ls 02 te^fflij£&#gR« ( « + 
L) tCAS. ^cr,m±, ai«±#tti)CS-)tV^ 

i-c\ H3(c) t^tiot, mmmz-mmzti 


[00 36 ] -f L-T, £tfc»fflUi*<O»B0>IW8Kc 
X. 06 ( b ) t^-Tiot. K 1 7kTlx-7^-- 

A66t*J(tSffifB(affl) «0#ftJ:t*{i, ±IBiSK*g 
HW^C^iOtC** 2 1 0°C^i3V^TSi. @2t^:-r« 
^0*^ 6 , ^#*l)3!cii 2 0 mm% S n T" 8 6 M%S 
JS, 3 0li%Snt5 7ii%, 4 0il%Snt2 

6nm%mmb%;&« zlx. z^mrnxm^mun 
Lf^msiLxmm^^mm^mi. mm <c) ^ 

■fi 3t7l/7t-A6 6 4<Sil o 3«g^-§n^» 

^••y h 1 1 <7mitfim]t*c\^LMffli$tih<nx'm%<&* 

1 0 3l,zmi5Lfz7 7-y!7AZ^ mi.UT)V^~)Vm^ 

jmmix~imLxm£-t& zbizx*). mm \ m 

[00 37] ±IBI2*f*«3{i:. 0«i.ttH7 ( a ) te* 
TC2rSfc^-ttTitLSr2 0 0 — 2 2 0°CS0^iaS 
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(54) WIRING BOARD WITH JOINING BUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring board with joining bump the bumps 
of which are hardly crushed at joining time and which can be manufactured without 
problem even when the bumps have small sizes. 

SOLUTION: A wiring board 3 with joining bump has a board 103 and a plurality of 
joining bumps 1 arranged on the joining surface of the board 103 and a body C to be 
joined, such as the integrated circuit chip, etc., is joined to the joining surface of the 
board 103 through the bumps 1 by putting the body O on the joining surface and 
heating the body G to a preset joining temperature. The bumps 1 are constituted so 
that the bumps 1 can partially melt to liquid phases and, at the same time, the 
produced liquid phases L can form mixed states with the remaining solid phase parts 
S. when the body C is heated. 
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